In this paper, the performance variations of stretchable Cu electrodes directly deposited on a polydimethly(siloxane) (PDMS) substrate were analyzed for different pre-stretching ratios of 20 and 40%. Compared to the 20% pre-stretched sample, the 40% pre-stretched sample showed better performance (small variation of resistance) for a low strain, while it showed worse performance (large variation of resistance) for a high strain. Based on the optical microscopy images and the atomic force microscopy images, we found that the many lateral cracks along the horizontal directions due to the restoring force from a Poisson contraction was the main cause for the performance variations of the 40% pre-stretched sample. Therefore, optimizing the pre-stretching ratio to obtain the best performance of the stretchable Cu electrode is important.
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